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Available online 30 December 2015Acute abdominal pain is one of the most common com-
plaints in the emergency department [1] and can present
a diagnostic challenge. Ultrasound (US) is one of the
common diagnostic modalities used for evaluation of
acute abdominal pain, especially in cases involving the
gastrointestinal (GI) tract, such as appendicitis. Point-of-
care US is mainly used in emergency and critical care
applications to determine whether there is a need for
surgery or further inpatient treatment. For example,
when patients complain of right upper quadrant pain,
physicians should exclude acute cholecystitis or biliary
obstruction and determine whether surgery/interven-
tional treatment is needed. This article primarily focuses
on the use of US to diagnose the most common acute GI
disorders in emergency medicine.
GI tract: Normal structure
Assessment of the normal GI tract should involve exami-
nation of the GI tract layers and intestinal thickness, size,
blood flow, and peristalsis.Conflicts of interest: All contributing authors declare no con-
flicts of interest.
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The normal GI tract consists of five layers (Figure 1), and each
layer has a different echogenicity onUS. Thefive layers are (1)
the interface between the lumen and mucosa, which is
hyperechoic; (2) the mucosa, which is hypoechoic; (3) the
submucosa, which is hyperechoic; (4) the muscular layer,
which is hypoechoic; and (5) the serosa, which is hyperechoic.
Thickness of the intestines
The thickness of the intestines from the serosa to the
interface is usually less than 3e4 mm (<5e6 mm in the case
of the stomach). A high-frequency US probe (i.e., 5 MHz) is
recommended when performing thickness measurements.
Size of the intestines
The diameter of the small intestine is usually less than
25 mm and that of the large intestine is less than 50 mm.
Although this is the size used in determining whether in-
testinal obstruction is present, a much higher size is noted
in some conditions.
Blood flow
While color or power Doppler may be used, the use of
these techniques to determine perfusion and tois is an open access article under the CC BY-NC-ND license (http://
Figure 1 Ultrasound image of the gastrointestinal tract. Figure 3 Coproliths in an ultrasound image.
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results.
Peristalsis
Normal intestines should display peristalsis. However,
pressing the probe will usually cause compression of the
intestines. An abnormality should be suspected if there is
no peristalsis and the intestine is noncompressible.
Common disorders of the GI tract
Appendicitis
Appendicitis is a very common cause of acute abdominal
pain in children receiving emergency care and presents a
diagnostic challenge. Puylaert [2] first used US to diagnose
appendicitis in 1986. Currently, the diagnostic rate for
appendicitis based on US is approximately 70e90%, and
may exceed 90% in the hands of an experienced sonogra-
pher [3,4]. Standards for the US diagnosis of acuteFigure 2 Ultrasound image of the appendix.appendicitis include the following: (1) an average diam-
eter of the appendix greater than 6 mm (Figure 2); (2) no
visible compressibility; (3) alteration in the fatty tissue
surrounding the appendix; and (4) visible coproliths
(Figure 3) [5].
Acute diverticulitis
Although acute diverticulitis is a common disorder of
elderly individuals, it is becoming increasingly prevalent
among relatively younger patients. Among Asians, diver-
ticulitis commonly occurs on the right side and should be
distinguished from appendicitis when a patient complains
of pain in the right lower quadrant of the abdomen [6]. The
diagnostic rate for acute diverticulitis based on US is
approximately 90% [7]. Diagnostic standards include the
following: (1) thickening of the intestinal lining; (2) visible
protrusion of the diverticulum; (3) hyperechoic gas (dome
sign) or coproliths frequently visible within the divertic-
ulum (Figure 4); and (4) alteration of the surrounding fatty
tissue [5].Figure 4 Hyperechoic gas (dome sign) in an ultrasound
image.
Figure 5 The target sign or doughnut sign visible along the
transverse axis of the intestine.
Figure 7 Turbid ascites suggesting pneumoperitoneum.
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Intussusception is the most common cause of intestinal
obstruction in children. It usually has a benign cause in
children; by contrast, in adults, approximately 40% of cases
of intussusception in the small intestine and 50% of cases in
the large intestine are caused by malignant tumors [8].
Sonographic diagnostic standards include the following: (1)
a target sign or doughnut sign visible along the transverse
axis (Figure 5); and (2) a sandwich or pseudokidney sign
visible along the longitudinal axis.Pneumoperitoneum
Pneumoperitoneum is most commonly caused by rupture of
a hollow viscus. Compared with ordinary X-rayFigure 6 Echo line at the anterior side of the liver accom-
panied by the ring-down artifact. Image taken with the patient
in the supine position.examination, US can enhance the diagnostic rate, and has a
sensitivity as high as 93% [9]. Sonographic diagnostic stan-
dards include the following: (1) an echo line visible at the
anterior side of the liver (with the patient in the supine
position), frequently accompanied by ring-down artifact or
reverberation artifact (Figure 6); (2) this line appears to
return to a high position as the body moves; (3) turbid as-
cites are usually visible (Figure 7).
Because of the portability, convenience, and non-
invasiveness of US, it has become an essential tool of
emergency and critical care medical units. It can provide
emergency and critical care patients with timely diagnosis
and treatment. Although initial training is needed to master
US diagnosis of the GI tract, familiarity with this technique
will greatly facilitate the diagnosis and treatment of
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